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Take our mass storage

VLSI chip familyout for a
little spIi)n.()r abig one.

Only one family of mass storage chips
can move you along the entire
design spectrum—from 50 Kbps to 25 Mbps.
Without shifting gears.

The disk industry today has a lot of heads
spinning. With drives of all sizes, shapes,
types and interface requirements. With more
advanced technologies pushing transfer rates
and densities ever higher. And with users
demanding higher capacities — but in
smaller, lower-power packages.

That's why hundreds of designers have
already specified National’s DP8466, the
hard disk controller, and its complete family
of support chips. The only chip set versatile
enough to handle today’s broad range of
drive products. From the PC to the mainframe.

The DP8466 makes key operating features
user programmable. So things like data for-
mats, error correction codes, and interface
characteristics can be configured interactively
for virtually any drive — using the same
controller chip. Then too, the DP8466 and
supporting parts work with National’s Series
32000" microprocessor and any other 8-,
16- or 32-bit microprocessor. And they con-
form to all major drive interface standards.

Wherever your system falls in the price/
performance spectrum, our mass storage
family has you covered. With data rates rang-
ing all the way from 50 Kbps to 25 Mbps. With
advanced VLSI architecture that integrates
more disk data path functions than has been
possible before. And with exceptionally

microCMOS. All of which reduces your overall
system costs, and boosts both your compet-
itive edge andyour profits.
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National's Mass Storage Family
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DP8466  (NS32966)  Disk Data Controller
DP8462 (NS 32962) 2,7 Data Synchronizer
DPB463B (NS 32963B) 2.7 Endec

DPB464B (NS 32964B)  Pulse Detector

DP8465 (NS 32965) Data Separator

DP8470 (NS 32970) Floppy Disk Data Sepasator
DP8472 (NS 32972) Fioppy Disk Controller Plus

So whatever type of high-performance
disk product you’re designing, look to
National for the complete controller solution.
We can help you get to market quickly.
Without spinning your wheels.

For full details, contact your local National
office today.

National Semiconductor Corporation,
MS/23-200, P.0. Box 58090, 29000 Semicon-
ductor Drive, Santa Clara, CA 95052-8090
(408) 721-5893

[éfi"]agcegl low controller power consumption, using National
eripner Semiconductor
Processing Comporation
Solutions . o

Drives courtesy of Control Data Corporation and Rodime, Inc.

APPSisa ark of National Semiconductor on. X

Series 32000 is a registered trademark of National Semiconductor Corporation.

© 1986 National Semiconductor Corporation
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Bypass Your Competition With
T1/CEPT Access Components To ISDN By Mitel

Demand for T1/CEPT
communications facilities is
opening unprecedented
opportunities for your MUX,
LAN, Data Switch, PBX or other
communications product

T1/CEPT Interfaces
belongin; F to the Mitel ST-BUS ™
family of ISDN-compatible
components can provide the
competitive edge you need with:

® The smallest size and lowest
cost per function in the
industry.

¢ Redundant links at the same
price as our competitors’
single link interfaces.

e DMI and CPI compatibility.

e Software-controlled
diagnostic and maintenance
functions.

¢ Drop and insert capabilities.

¢ Signaling selection options
for simultaneous voice, data
and video transmission over
a single T1/CEPT link.

The following devices offer
a variety of functional and
packaging choices that will
minimize the cost, time and
complexity of your design-in:

e MT8974/75 -
T1 Intertace ICs with
extensive interface support
functions.

MH89740/50 -

T1 Interface Module with
Clock extraction and line
equalization.

e MH89756 -
T1 Interface Module with
line coupling transformers,
microprocessor control port,
time slot switching, clock
sources and PLL
synchronization.

o MHB89780/785 —
CEPT family of 2.048 Mbit/s
interface components that
functionally are compatible
with our T1 Interfaces.

Don't let the opportunity
bypass you — pick up the phone
now and talk with us about
worldwide Primary Rate Access.

@ MITEL SEMICONDUCTOR

(312) 655-3930. Boca Raton, Florida. Telephone: (305)

UNITED STATES - San Diego, California. Telephone: (619) 276-3421. San Jose, California. Telephone: (408) 249-2111. Qakbrook, lllinois. Telephone:
994-8500. CANADA - Kanata, Ontario. Telephone: (613) 592-5630. UNITED KINGDOM -

Portskewett, Newport, Gwent, South Wales NP6 4YR. Telephone: +44 291-423355. ASIA - Tsuen Wan, Hong Kong. Telephone: +852 0-463641.

EUROPE - Denmark. Telephone: +45 1-612566. Milan, Italy. Telephone: +39 2-8245222/8245177. West Germany. Telephone: +49 711-7701522.
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The Analog to Digital Converter for
HP Series 200/300 Computers.

want to do

analog to digital

conversion on your

HP 9000 Series 200/300 computer,
you don’t have a lot of choices. So
fortunately, one of the few choices
you do have is the Infotek AD 200
data acquisition card.

Fast and easy to use, the AD
200 performs 12 bit analog to digi-
tal conversion and features 16-
channel input while occupying
only a single I/O slot. Sample rates
are as high as 200,000 samples per
second (using HP’s DMA card)
with little degradation during
multi-channel scanning—ideal for

Circle 4 on reader service card

est and measurement,
structural analysis and a
range of other applications.
Installation of the AD 200 is easy
and multiple cards can be chained
together to meet more complex
requirements. Interfacing is
accomplished using one of three
optional mating connectors.
Because the AD 200 is an intelli-
gent interface, it operates indepen-
dently of the computer, except
during data transfer. And it doesn’t
require special programming. The
AD 200 uses simple ASCII com-
mands and communicates using
HP’s standard GPIO protocol.
As with all Infotek HP enhance-

ment products, the AD 200 dem-
onstrates its exceptional reliability
with a full two-year warranty. So
when you need A to D for your HP,
make the one choice that’s the best
choice. Call Infotek Systems today
at (800) 227-0218, in California

(800) 523-1682 or (714) 956-9300,
1400 North Baxter Street, Ana-
heim, California 92806-1201,
TELEX 182283.

INFOTEK
@ SYSTEMS
Your Second Right Decision.

A DIVISION OF ALS CORPORATION
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PUBLISHER'’S LETTER

ther away. it is more cen-
tral to other facilities—it’s
just a mile from the San
Mateo Bridge to the East
Bay and near the San
Francisco airport.

The move itsell’ went
smoothly. “We left Palo
Alto on a Friday after-
noon and then just
showed up for work at
San Mateo the next Mon-
day,” CIliff’ reports.

There are still prob-
lems with a new phone
svstem, and some office
renovations and unpack-

e have moved our Silicon Valley

bureau from Palo Alto 10 more
spacious quarters 11 miles up the San
Franvisco peninsula i San Mateo. Now
there will he plenty of room for bureau
chief Clift Barney, semiconductor editor
Bernie Ceole. and test & measurement
editor Jonah McLeod.

The move was something that Clifl" is
not cager fo repeat soon. Moving is a
neadache, he says, and moving a whole
office is Excedrin headache No. 432.
“Everything has to be packed and la-
beled, then unpacked and stored in unfa-
miliar places, while business proceeds as
normal,” he grumbles. “IUs like trying
to file papers with the fan on.”

Nevertheless, the pleasant new sur-
roundings go a long way toward making
the move worthwhile, Cliff reports.
Also, the San Mateo loeation is between
Silican Vallev and San Francisco. and
though it puts the valley 10 minutes lar-

- ing are still going on.
But most of the old editorial routines
have been re-established, and a new
one has been added. *The new building
has a health club,” Clift says. “Instead
of taking a lunch hour, I can jog, exer-
cise, and shower. I’s a lively way to
break up the day.”

Like every move, this one had its mis-
adventures. Among the items to be
packed, CIliff explains, were several
shelves of bound volumes of Electron-
ics, dating back to the 1960s. “We rarely
look at them, and they wound up
stacked at the very rear of the
storeroom.”

Naturally, among the first calls re-
ceived at the new office was one re-
questing information from the Dec. 2,
1960, issue. It hasn’t been found vet.

The bureau’s new address is:

951 Mariner’s Island Boulevard
San Mateo, Calif., 94404
Telephone: 415-349-4100
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Introducing the Am29C01 4-Bit
CMOS Microprocessor Slice. The
latest CMOS part of AMD’s 2900
family. Advanced Micro Devices
created the 2900 phenomenon in
the first place. So you can count
on the Am29C01 being a product
of elegant engineering.

Because the Am29C0l is in
CMOS, it uses a mere 25% of the
power used by the bipolar version.
But it doesnt ask you to give
up anything in performance.
Anything.

Am29C01

The arrival
of the fittest.

And this new breed is the quick,
cool, multi-talented, plug-in
replacement for our industry
standard Am2901. It comes in
PLCC and LCC packages. And a
military version will soon be
available.

The Am29C01, Am29C10 and
the Am29C101 are here now.
Soon you'll be able to get the
AmZ29C116/117 and the
Am29C516/517 All so you can
create the next generation of high
performance, cooler boards.

So keep up with evolution.
Give AMD a call.

Design and application seminars are available
for this product. Write or call for information.

WEEK
)

Introducing the Am29331—the
fastest 16-Bit Interruptible Micro-
program Sequencer anywhere.
It's the second member of AMD’s
remarkably fast, ingeniously-
designed Am29300 family.

Am29331

Real time
needs unreal speed.

The Am29331 has Real Time
Interrupt. By building in Test
Generation Logic (which no one
else does), we cut down on chips
and allow for faster system cycle
time. Without having to wait for
the additional cycle you usually
need to accommodate an inter-
rupt, you get faster throughput.

More reasons why the speed
stays white hot: Errors cant
get too far in the Am29331.
They're detected at the source,
not at the memory level. It's
transparently interruptible at any
microinstruction boundary, and
Built-in Trap Handling insures
speedy re-execution.

The Am29331 16-Bit Interrupt
ible Microprogram Sequencer
is just one of AMD’s 29300
family. Other members of the
family are the Am29332 32-Bit
ALU and the Am29334 Four
Part Dual Access Register File.

You can use the Am29331
with non-family members if you
must. Just make sure the micro-
processor you choose can keep
up with it.

Design and application seminars are available
for this product. Write or call for information.

WEEK
32

There are two things every
mother board should have: The
82C54 CMOS Counter Timer
and the security of knowing
there’s a complete second source
mother board kit to the Intel 286
PC/AT package. And AMD is
proud to hold high the banner for
motherhood by announcing both.

82C54

Every mother
needs them.

The 82C54 is a general pur-
pose microprocessor peripheral.
With low CMOS power, dissipa-
tion is only 6% of NMOS parts.
The 82C54 is also very fast—it
operates at 8 and 10MHz. And
naturally, it's a plug-in replace-
ment for Intel’s part.

But just as important as the
82C54 CMOS Counter Timer 1s
the fact that you finally have a
second source for the 286PC/AT
mother board kit. Along with the
Counter Timer, the kit contains
an 82284 Clock Generator, an
82C288 Bus Controller and an
80286 CPU. But best of all, once
you're in production, you don't
have to worry about availability;
quick delivery and all the other
things you worry about when
you don't have a second source.

So get up and call AMD:

The mother boards little helper.
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If you hate waiting around
crowded registers, AMD’s new
Am29524 Dual 7-Deep Pipeline
Register is for you. It's designed
for applications that need ground
or data pass-through. So now
your input data can fly directly
to the output or your output can
be all zeroes.

Am29524
Direct flights.

The Am29524 has 14, not 16,
registers like the Am29525. But
it shares many of the same attri-
butes. With the Am29524 you
can dip into the data registers in
any order, at any time. You could
think of it as a random access
register. It's programmed by
microcode instructions to hold,
shift or load data. Its internal ECL
technology gives the Am29524
incredible speed (it has a 21ns
propagation delay) and the 1/0
1s three-state TTL compatible.

Need to get rid of some excess
baggage like a register and bus
buffer? The Am29524 does the
work of both. And we packed it
all in a 28-pin DIP package.

Flying the Am29524 isn't for
just everyone. Only the people
who want to travel direct.

Circle 154 on reader service card

On October 1,1985, Advanced Micro
Devices told the world it would deliver fifty-two
new products in one year. A new product every
week. Tall order.

So where’s seeking the impossible gotten
us? Right where we expected. After twenty-six
weeks, we're 26 for 26. Batting a cool 1,000.
And here’s what the world is telling us:

“Reduced networking costs”
“State machines that have
simplified the state-of-
the-art” “More powerful,
smaller air traffic control
systems.” “Extraordinary
graphics for ordinary workstations” “PC’s with
fax capabilities”

And more. But that’s only half the story.
Watch this space for more chances to make your
best idea better than you hoped it could be.

More new products. One a week. Every week
On the shelf. In volume.

Watch us open up the lead.
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Advance(; "'M'Ero Devices ¢\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
Call toll free (800) 538-8450, ext. 5000, inside California, call (408) 749-5000.

© Advanced Micro Devices, Inc. 1986



‘“‘REAL-WORLD**
COMPUTER
INTERFACE

BOARDS
FOR OEMS!

Model 1018-PC High-Density Parallel I/0
Board used in Process Control, Automated
Testing Equipment, Many Other Applications

ICD announces a complete line of ""Real-
World” interface boards designed for
OEM use in your products and systems,
including analog and digital interface
boards for the IBM-PC, XT, AT, and
board-compatibles! ICD Products fea-
ture high-density design, long-term
reliability, quality documentation, and
real-time technical support to both
OEMs and end users. Now in use by
many quality organizations, including:

¢ AT&T Technologies
¢ Bell Communications Research
* Boeing Commercial Airplane Co.
¢ Collins Communications
* Delaval/Barksdale Controls
¢ Fairchild Space Company
* GTE
* Hughes Aircraft Corp.
* Integrated Environmental Controls
¢ Jet Propulsion Labs [JPL)
* Martin-Marietta Aerospace
* NASA - Ames Research Center
¢ Northrop Defense Systems
* Polaroid Corp.
* Rockwell International
and many others!

Need software engineering and/or inter-
facing assistance? ICD Custom Solu-
tions Group provides complete PC inte-
gration services, including special inter-
face and software development, short-
run manufacturing, enclosures, as well
as PC board design, to help you meet
your product goals fast.

Solve your interfacing problem today:
Call ICD to obtain data sheets and the
name of your nearest ICD Products
Representative.

Industrial Computer Designs

U

31264 La Baya Drive
Westlake Village, CA91362
(818)889-3179

Circle 36 for board-level product literature.

Circle 37 for custom design services brochure.

| LETTERS
A honey of an array
To the editor: Though generally out-
standing, “Special Report: VLSI Gives
Bipolar a Second Wind” [Electronies,
Apnl 7, 1986, p. 24] had a few numbers
and references wrong. The ADB-11I is a
1.25-um bipolar process, not 1.5 wm, and
| the HIRO0O gate array combines cur-
rent-mode logic with emitter-coupled-
logie input/output bulfers, not integrat-
ed Schottky logic. Our new business
unit is the Signal Processing Technol-
ogies Center; the word “Digital” is not
part of the name.
David G. Wiek
Digital Product Center

Solid State Electronics Division
Colorado Springs
A matter of class
To the editor: Your article about Perfor-
mance Semiconductor Corp. |Electron-
tes, April 7, 1986, p. 14] savs the compa-
ny has a Class 2 clean room, and the
accompanying photo shows the room. I
see wo cushioned chairs, which make it
impossible to maintain Class 2 status.
Operators getting on and oll' the chairs
will stir up partieles, and that alone
would make it a Class 100 or 1,000 facili-
tv. Class 2 equipment will not alone
make any facility Class 2—environmen-
tal factors count also.

Ashok Kumar
Austin, Texas

Performance Semiconductor president
Thomas A. Longo says the Class 2 des-
ighation results from measwrements
taken with laser counters at 11 strate-
gic areas with people at work. The re-
sulting average was 1.6 particles mea-
suring 0.2 um/ft3

. S—
That’s Bellcore!

Correction: /n the April 28, 1986, issue,
the headline “Bell Labs Finds a Better
Way to Speed Up CMOS™ (p. 20) is in-
correct. Work described in the article
is being done at Bell Communications
Research, the arm of the seven region-
al' Bell operating companies. Bellcore
was spun off from AT&T Bell Labs.

Honeyicell Ine. |

Chicago site for ICCE
Correction: T/e correct location for the
June 46 International Conference on
Consumer Electronics is the Westin
Hotel-O’Hare, just outside Chicago
(April 28. 1986, p. 66).

The name game

Correction: /n the May 12, 1986, article
on the Data General One Model 2, the
names of Robert Milley and Ronald W.
Pipe are transposed wunderneath their
photographs (p. 36).

9-Track Tape Subsystem
for the IBM PC/XT/AT

m

"¢
<o

Now you can exchange data files
between your [BM PC/XT/AT and
any mainframe or minicomputer using
IBM compatible 1600 or 3200 BP’l
9-track tape. Unit can also be used

for disk backup and archival storage.
Transfer rate is one megabyte per
minute on PCs and 100% compatibles.
Subsystems include 7" or 10 V2"
streaming tape drive, tape coupler
card and DOS compatible software.

Discover the many advantages 9-track
tape has over other micro/mainframe
links. Call us today.

[JUALSTAR ‘

9015 Eton Ave., Canoga PPark, CA 91304
Telephone: (818) 882-5822
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The industry’s most
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® |ists more than 4000 products.

® Lists over 5000 companies.

® FREE current catalog retrieval
service.

Price: $40 USA & Canada

$50 elsewhere

{add $30 for airmail)
Send order with payment to:
Regina Hera

Electronics Buyers’ Guide
1221 Avenue of the Americas.
N.Y., N.Y. 10020
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TECHNOLOGY NEWSLETTER

SUCONDUCTIVE MAGNETS COULD UT GaAs PRODUCTION COSTS

SUperconductive magnets are the key to a method that may lower the
production cost of gallium arsenide wafers to one third that of current
techniques, say Toshiba Corp. researchers. Last week, Toshiba announced
that the method had yielded 3-in. ingots from which 50 usable wafers can be
sliced. Toshiba began using the new process for limited in-house use last fall,
and the Kawasaki, Japan, company expects to make a decision on volume
production in the near future. Toshiba’'s technology applies a 3,400-Gauss
magnetic field to the furnace, and that helps hold temperature variations of
ingots to within 0.5°C, compared with a range of 15°C for earlier methods. O

TUNGSTEN-ZIRCONIUM GUN SPEEDS SUBMICRON MASK WRITING

Speeding submicron lithography by a factor of 10, a new tungsten-zirconi-
um thermal-field emission gun developed by researchers at AT&T Bell
Laboratories in Murray Hill, N. J., is helping AT&T Co. in its drive toward 0.5-
pm technology (see story, p. 21). The gun is the main feature of EBES4, the
upcoming generation of machines based on the electron-beam exposure
system (EBES), which became a de facto standard in 1975 when AT&T
licensed the technology for commercial use. Current-generation EBES3 ma-
chines can take four to five hours to process a single 4-in. reticle coated with
resists that have a sensitivity of about 8 uC/cm?, according to James
Clemens, head of the Lithographic Technology Department at Bell Labs. He
says the new system, which uses the same operating system, can process
the same substrate in only 30 min because of its higher-power electron beam.
The emission gun, when heated to 1,800 K and excited with 20,000 V,
produces a fixed beam of 250 nA on a 0.125-pm spot. That beam can write
1.25-um lines on reticles and, when used in direct-write applications, can go
down to 0.125 um. (]

GERMANS PRODUCE COMMERCIAL DEVICES USING X-RAY LITHOGRAPHY

hree West German electronics organizations are making progress in ef-

forts to make synchrotron X-ray lithography feasible, having fabricated
what they say are the first commercially practical devices. The synchrotron X-
ray technology allows submicron features and a resolution down to 0,1 pm
with minimum scattering effects and little diffraction. The devices that Telefun-
ken electronic GmbH in Heilbronn, the AEG Research Center in Ulm, and the
Fraunhofer Institute for Microstructure Technology in West Berlin (where the
synchroton is located) have produced are dual-gate n-MOS FETs with 1-pm
gate lengths for operation at frequencies up to 1.2 GHz. In the just-begun
second stage of the X-ray lithography program, MOS FETs with 0.5-um gate
lengths and gallium arsenide metal-semiconductor FETs with 0.3-um gate
lengths will be made.

FINNISH TEAM SEES WAY TO CUT ETHERNET DOWNTIME

team of Finnish engineers thinks it is on to a solution for one of the

major disadvantages of Ethernet local-area networks. The group from the
Tampere University of Technology has a scheme that is aimed at significantly
reducing or even eliminating the downtime that occurs in a network after a
collision of the signals. By terminating the transmission fiber of each station
connected to an Ethernet highway in two-branch couplers, the system permits
incoming and outgoing data to be identified and controlled. In this way, it
ensures that each station transmits into a free time slot, eliminating collisions.
The prototype network has a 20-megabaud line rate and it can be used as a
direct replacement for current Ethernet LANs. Od
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No one covers more ground than Control Data.
There is no other OEM supplier of data storage
peripherals in the world who is larger or more experi-
enced. And no other who can give you more choices
Or Ssupport.

There is no other supplier in the world who can
give you a broader selection of high capacity, high
performance, high quality storage products. In total, we
offer over 50 different configurations of size, capacity
. and interface. From our Wren™series—the largest-selling
" high capacity 5% inch drive in the industry. Through

+ our ultra-fast XMD—the highest capacity rack mount
T disk drive in the world. To our LaserDrive™ 1200—
utilizing the latest in optical technology.
. No other support program, foreign or domestic, is

s L

(G2 CONTROL DATA

YOUCANNOT
OUTDISTANCE
- CONTROL DATA,

as far-reaching as ours. With worldwide applications
engineering, training, parts, and field service,
Control Data will make sure you are never left in need.

Being the world’s leading OEM supplier is a serious
responsibility. With sales more than twice that of our
nearest competitor, we listen. Because your success is
our success.

That’s why, we’ve launched a steady stream of new
products. Better. Faster. Smaller. More. More new, more
reliable products, than ever before.

So no matter what direction you’re headed in
the OEM market, you can count on Control Data to
always be a step ahead. For more information write
Control Data Corporation, OEM Marketing (HQWO8X),
PO. Box 0, Minneapolis, MN 55440.

Circle 11 on reader service card



-J”

The INMOS 256K CMOS DRAM.

Feel the exhilaration of unparalleled speed.

INMOS sets performance standards again
with the new IMS2800 family of second
generation 256Kx 1 DRAMS. It's upwardly
compatible with 64K x 1 and first generation
256K devices.

With RAS access times of 60 to 150ns and
cycle times down to 121ns, the IMS2800
family maximizes the speed-power benefits
of CMOS without compromising traditional
DRAM system costs.

INMOS continues to lead with an address
multiplexing scheme that eliminates timing
constraints while reducing speed loss
associated with traditional DRAM designs.
INMOS'’ unique 2ns Row Address hold time
saves 10 to 1bns in the address multiplexing
sequence. This, in addition to Static Column
mode accessing, allows no wait state opera-
tion with the new generation of fast 32 bit
microprocessors including Motorola’s 68020,
Intel’s 80386 and our own T414 Transputer.
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The IMS2800 from INMOS. Experience
the speed for yourself.

Data on Nibble Mode and Extended Serial Mode versions
available upon request.

*Contact factory for delivery.

INMOS, Colorado Springs,
Colorado, Tel. (303) 630-4000
Bristol. England,

Tel. 0272-290-861

Paris, France,

Tel. (1) 4 687-2201

Munich, Germany,

Tel. (089) 319-1028.

Mos

When you're ready
to cool down your
competition, call INMOS.

INMOS, Transputer, and IMS are
trademarks of the INMOS Group
of Companies.
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ELECTRONICS NEWSLETTER

FCC FREES BOCs AND ATA&T IN COMPUTER IQUIRY Ill DECISIONS

he Federal Communications Commission last week adopted the key provi-

sions of its landmark Third Computer Inquiry, thereby freeing the regional
Bell operating companies and AT&T Co. to offer enhanced services, such as
packet switching and voice storage, without structural separation from their
basic phone services. As expected, the order will replace the separate, arm’s-
length subsidiary requirements for enhanced services imposed in Computer |i
with accounting safeguards designed to prevent cross-subsidization by reve-
nues from basic services. The regional operating companies must still go
before Federal District Court Judge Harold H. Greene, who is overseeing their
entry into competitive ventures. In addition, the FCC formally endorsed the
controversial concept of “‘comparably efficient interconnection” [Electronics,
Feb. 17, 1986, p. 17] as a way of ensuring that all enhanced-services provid-
ers have equal access to the regional operating companies’ monopoly cen-
tral-office switching facilities. The commission also said it will consider wheth-
er protocol conversion should be an adjunct to the basic or enhanced regula-
tory framework or whether it should be handled separately. O

JAPAN LAUNCHES OPTOELECTRONIC IC PROJECT

apan is stepping up its efforts in optoelectronics by organizing another

massive national technology project, this one in integrated circuits for
communications and computer use. The project goals are to develop opto-
electronic ICs to be used as transmitters and receivers on chips, thus eliminat-
ing the need for wiring between them, and to develop microprocessing tech-
nology capable of increasing transmission speeds to 10 Gb/s from the pre-
sent 1 Gb/s. The government-supported Japan Key Technology Center in
Tokyo heads the 10-year project, which includes Fujitsu, Hitachi, Mitsubishi
Electric, Nippon Sheet Glass, and Toshiba. The effort is capitalized at about
$90 million for its first year, which starts in June. The center will share
subsequent costs with the private companies. O

MORE U.S. CHIP CUSTOMERS ARE ROLLING THEIR OWN

As f U.S. semiconductor makers didn’t already have enough to worry
about, it is becoming apparent that some of their best customers are
producing more chips internally. The latest breakdown from consultant In-Stat
Inc. underscores what could be an important shift: in 1985, captive semicon-
ductor operations supplied 36.7%, or some $4.69 billion worth, of the total
U.S. chip consumption. Although the contraction in the merchant market
during 1985 partially explains the sharp increase from a 29.6% share for
captive operations in 1984, In-Stat believes it is no one-time occurrence. The
Scottsdale, Ariz., company projects that captive sales will grow to some
38.3% this year. Sources say major users are intent on producing more
integrated circuits internally, and new orders to suppliers of semiconductor-
manufacturing equipment already reflect this trend. O

A BIG DESIGN WIN FOR A FAST NEW CHIP SET

Look for the next generation of three-dimensional color work stations from
Silicon Graphics Inc. to significantly surpass the 86,300 transformations/s
of the current generation. The Mountain View, Calif., company will use the
just-introduced 10-million-instructions/s chip set from Mips Computer Systems
Inc. [Electronics, May 5, 1986, p. 56] instead of the Motorola 68020 it is now
using. Like the 2.5-mips 68020, the Mips chip set supports AT&T Bell Labora-
tories’ Unix. The original-equipment-manufacturer agreement is valued at $15
million over three years, Silicon Graphics says. O
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Only one company is ready to ship “
Data Acquisition products for MicroVAX I

Data Translation is ready to ship today. scientific and industrial applications.
Hardware. Software. A full range of data acqui- Call now for delivery in five days or less.
sition solutions for the new MicroVAX II for But, please, be quiet, others are sleeping.

MicroVAX Ii Data Acquisition Boards and Software Call (617) 481-3700
Product Model Software
Characteristics Numbers Features Support o .
DT12762 12-16 bit resolution, 50kHz, A/Ds MicroVMSLIB - T 10 mmopcrg
ADV11-C ] 10mV-10V inputs, up to 64 channels oy
Polled or DT2766 4 12-bit D/As per board MicroVMSLIB
Interrupt AAV11-C Settling time 3us per DAC
driven DT2781 A/D and D/A boards - 12-16 bit MicroVMSLIB
Analog I/0 DT2785 resolution A/Ds, 8DI/16SE, 10mV
AVII-C | to 10V input, 2 12-bit D/As
DT2752 12-16 bit resolution A/Ds, MicroVMSLIB
D12757 up to 8DI/16SE, throughput up to
Analog 1/Q with 250kHz, and programmable gain
Continuous DT3382 12-bit A/D, up to 32DI/64SE MicroVMSLIB N
Performance DMA throughput up to 250kHz, m to n channel == ‘2’;6
scans, and programmable gain L‘;&O g/hl;%; 0.
DT2751 Two 12-bit D/As designed for waveform MicroVMSLIB book or see us
{ generation and point-plotting in Gold Book
Digital 10 DT2768 | Digital /0 board with 16 input and MicroVMSLIB 1986.0rcall (7™
g DRV11 16 output lines for your 3
DT2769 KWV11-C equivalent. Real-time clock MicroVMSLIB Sopy foday. %
Continuous Perfurmance is a patented technigue of Data Translation for the collection or output of large amounts of data without !

losing a single data point.

DATA TRANSLATION

World Headquarters: Data Transiation, Inc., 100 Locke Dr., Mariboro, MA 01752 (617) 481-3700 Tix 951 646
European Headquarters: Data Translatior, Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham Berks, RG112QZ, Sngland Tix 851849862 ( #D)
International Sales Offices: Australia (61) 2-6635289; Be gium (32) 2-7352135; Canada (416) 625-1907; Ch le (2) 2-253689; China 1408) 727-8222, (86) 87214017; Denmark (C2) 187188;
England (44) 0734-793838, Finland (358) 0-372-144; France (33) 146306839; Greece (30) 031-527039, (30) 13-614300; Hong <ong (852) 3-324563; India (91) 2-231040, Israel (972)
3-324298,; raly (39) 2349751, Japan (81, 3-502-5550), (81) 3-348-8301, (81) 3-355-1111; Korea (82) 753-3101; Malaysia {60) 3-36249; Morocco (21) 9-30-6949; Netherlands (31) 70496360,
New Zealard (61) 2-663-5289; Norway (47)(02) 559059); Peru (51)(14) 31-8060; Philippines 818-0103, 816 3073, 818-4230; Porlugal (351) 1545313; Singapore (65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweder (46) 87617320; Switzerland (41) 17231410 (41) 22360830; Taiwan (86) 2-721-7864, (86) 2-53:-2434; West Ge'many (49) 89809020.

MicroVAX Il isaregistered trademark of Digital Equipment Corporation. Data Trarslation is aregistered tracemark of Data Tanslation, Irc.
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PRODUCTS NEWSLETTER

OW THERE AE CHIP SETS FOR SCSI AND ESDI DISK-DRIVE CONTROLLERS

Designers of SCSI and ESD! disk-drive controllers can throw away their
discrete logic: Silicon Systems Inc. is introducing a set of 11 chips that,
with a microprocessor and RAM, will handle all electronic functions for high-
performance Small Computer Systems Interface disk drives. The Tustin, Calif.,
company plans to make the SCSi set available in surface-mountable pack-
ages by fail for $160 in large quantities. It will also offer a nine-chip set for the
Enhanced Small Disk Interface for $130 beginning in late summer. Both chip
sets will perform such functions as read/write, control and interface, servo-
head positioning, and motor control. O

TiI WILL ENTER ECL MARKET WITH BIT-SLICE PROCESSOR

exas Instruments Inc. will be entering the emitter-coupled logic market

with a family of very large-scale integrated bit-slice processors and other
logic circuits fabricated in TI's 1.5-pm Impact-X process. The processors,
fabricated in 10K and 100K ECL technology, are enhanced versions of Tl's
74AS888 advanced Schottky chip and can as much as quadruple perfor-
mance of TTL systems, to 50 million instructions/s. This performance level is
based on a 20-ns instruction cycle time, which is achieved at a power
dissipation level of about 5 W. To be available in the third quarter, the chips
will be priced in the $50 to $60 range. O

HONEYWELL PACKAGE MAKES IT EASIER TO DESIGN MAP NETWORKS

turnkey hardware and software package from Honeywell Inc. will ease

development of factory networks based on the Manufacturing Automation
Protocol. Mapstart will enable network manufacturers to program, simulate,
and test MAP-compatible nets that incorporate equipment from muiltiple ven-
dors. It uses Honeywell's 68000-based WCC 1250 work-center controllers
and will be available in two to three months for around $176,000. Honeywell's
Manufacturing Systems Division, Phoenix, Ariz., announced Mapstart at last
week's MAP Users Group meeting in Seattle. ]

TOSHIBA’S CMOS STANDARD LOGIC IS AS FAST AS TTL

Toshiba Corp. will soon market advanced CMOS standard-logic ICs that
are speedy enough to replace the fastest TTL products now used in
computers and telecommunications equipment. The new TC74AC series is
designed with 1.5-um rules and features typical propagation-delay times of 3
ns with buffered gates—about the same as TTL—and a maximum clock
frequency of 150 MHz. At 0.01 uW on standby, the Toshiba ICs use less than
1/100th the power of TTL, while providing an equivalent output current drive
of 24 mA. The Kawasaki, Japan, company will begin delivery in August.
Prices range from 60¢ to 80¢, about the same as for TTL.

A MESSAGE SYSTEM THAT USERS TAILOR TO THEIR APPLICATIONS

he first product from Comverse Technology Inc. is a voice-message man-

agement system that aims at easy customization. The key is the system’s
dialogue generator, which supplies audio menus and verbal prompts. Working
with these, users can create custom applications—for example, an audio form
that allows a salesperson to call in orders to a computer. The system, named
Trilogue, enables a standard tone-key telephone to access such applications
as voice mail, call screening, and text-mail integration. The system is available
now from the Woodbury, N. Y., company in three configurations, offering 8 to
70 hours of storage with prices from $35,000 to $185,000. |
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NOW THERE’S A U.S. CHAMPION
FOR JAPANESE CHIP MAKERS

SANCTIONS ARE_COUNTER-PRODUCTIVE, SAYS OKI‘S CROWLEY

PHOENIX, ARIZ.

here has been something missing

this past year in public discussions
of the trade imbalance in semiconduc-
tors between Japan and the U.S.: a
forceful advocate of the Japanese posi-
tion. Now, it looks as if’ Jerry R. Crow-
lev, president and chief executive officer
of Oki Semiconductor Inc., the U. S. sub-
sidiary of Tokyo’s Oki Electric Industry
Co., is opening a campaign to defend the
Japanese semiconductor industry.

Observers agree that in defending the
trade disparity in the semiconductor
business, Crowley became the first well-
known industry figure to take such an
unpopular stance—publiely, at least. But
he did more than explain the Japanese
position. Crowley, in fact, predicted dire
consequences for U.S. companies if
present antidumping sanctions and legal
actions addressing the trade imbalance
continue against the Japanese.

“The temporary relief provided to the
American semiconductor industry by
U. S. government action will be offset by
fiercely  competitive  Japanese-owned
manufacturing facilities located in the
U.S.," sayvs Crowley. An equally unsa-
vory outcome would be U.S. manufac-
turers moving assembly operations off-
shore to Pacific Basin countries to buy
components more cheaply than in the
U.S., and at the same time dodging pro-
tectionist charges. This move would “re-
duce the American semiconductor sales-
man’s access to orders and will provide
Japanese salesmen new customer ac-
cess,” he warns.

So far, sanctions include posting cash
deposits or bonds equal to the estimated
dumping margins for erasable program-
mable read-only memories and 256-K dy-
namic random-access memories. These
sanctions are the result of a preliminary
determination by the Commerce Depart-
ment; its final determination is due May
27. The International Trade Commission
will probably make its linal decision on
these cases by Julv. Preliminary rul-
ings by both Commerce and the IT(C
also favor the U.S. complainant—D>i-
cron Technology Inc. of Boise, Idaho—in
a 64-K DRAM dumping charge.

In addition, the ITC is investigating a

|

complaint filed on Jan. 24 by Texas In-
struments Inc. charging that eight Japa-
nese companies, including Oki and one
South Korean company, are violating
TI's semiconductor patents. The same
day, TI filed a patent-infringement law-
sult in federal court against the Japa-
nese and Korean companies.

The Japanese garnered 11.9% of U. S,
semiconductor sales in 1985, while the
U.S. had only an 8.9% share of the Jap-
anese market, according to the Semicon-
ductor Industry Association. The dispar-
ity might not seem large enough to
raise such a ruckus, but the realistic
U. 8. market share would be about 30%

Andrew Procassini. He took the Crow-
lev appearance seriously enough to ad-
dress the major points in detail during a
quickly scheduled speech of his own the
next day. One reason, even Crowley’s
critics agreed, is that the Oki executive
came across very effectively.

ADVERSARIAL CHARGE. Procassini’s ma-
jor argument against Crowley’s speech
is that it deliberately ignores the causes
of the trade disparity. “What this is
about, and specifically why the cases
were filed, is access to the Japanese
market and dumping into the U.S)”
savs the SIA president. He charges the
Japanese with conducting “adversarial

FILLING A VOID. Crowley has become the first well-
known industry figure to defend Japan's trade practices.

trade...a Japanese practice
since  MacArthur got on the
plane to come home [in 1951].”
The root of both the access and
dumping issues, he maintains, is
that “they are building capacity
at 35% a vear in an industry
growing at nearly 20%.”
Crowley’s predictions about
the adverse effects of dumping
sanctions against Japanese semi-
conductor companies also were
challenged by representatives of
U. S. industry. Douglas L. Pow-
ell, vice president and director of
strategic marketing at Motorola
Inc¢.’s Semiconductor Sector, of-
fered a typical observation: “I
don’t agree. They [dumping pen-
alties] already are having an ef-
fect and will have even more.”
Powell notes that the ITC rul-
ing against Japanese companies
for dumping 64-K and 256-K
DRAMs is acting as a restraint
on their sales efforts in the U. S.

il equal access were given, say SIA ofli-
cials. This is the average share held by
U. S. chip makers in other oflshore mar-
kets. Japanese officials have offered the
U.S. a 14% share, says Crowley, but
were turned down by U.S. negotiators.

Not surprisingly, Crowley’s remarks
at market consultant In-Stat Inc.’s annu-
al semiconductor forum [Electronics,
May 12, 1986, p.15] raised the hackles
of many of the 200 top-rank executives
in attendance. “It's pretty much an apol-
\ ogyv for Japan Ine.,” says SIA president

16

In addition, he and others say that U. S.
svstems companies already had been
moving offshore at an increasing rate
before the chip cases surfaced, and will
continue no matter what.

Crowley’s explanation of why U.S.
semiconductor makers cannot seem to
sell to Japanese customers also irritated
the audience’s especially sensitive nerve
endings. According to the Oki official,
U. 8. manufacturers lack low-cost ('MOS
chips to address the Japanese consumer- I
products segment, which, at about 44%,

B ]
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is the largest part of the Japanese
semiconductor market: “The prob-
lem is, what will U. S. manufactur-
ers market in Japan? They are nei-
ther currently producing nor have
they stated they will produce these
[consumer] products.”

This statement evoked spirited
responses from such industry vet-
erans as John R. Welty, a retired
Motorola executive and founder of
the SIA, who also was a speaker.
“That consumer stuff may be true
now, but it doesn’t mention why.
We sold them consumer devices for
years, until they kicked us out 20
years ago. Does anybody think we
couldn’t build them now if the Japa-
nese would buy?” Adds SIA’s Pro-
cassini, ‘“That 44% argument
doesn’t make any sense.”

An example of the kind of con-

sumer chips Japanese manufactur-
ers need but can't get from the
U.S. is advanced, low-cost circuitry

REBUTTAL. SIA’s Procassini sees Crowley's con-
tentions as ‘‘pretty much an apology for Japaninc.”

to control 35-mm cameras, according to
Crowley. “That’s simply ridiculous,”
scoffs Delbert Whitaker, senior vice
president of TI's Semiconductor Group.
He points out that TI now sells a similar
product for a best-selling Japanese cam-
era and turns out a vast line of CMOS
chips for consumer goods made
| throughout the world.

Crowley says that the In-Stat meeting
was the first time—though it probakly
won’t be the last time—he has ap-
proached the trade issues systematical-

stand how all this confusion troubles the
big customers,” he says. “Some of the
biggest tell me they just want it to be
settled so they can plan.”

“He’s a very articulate spokesman for
that view,” agrees Welty, “and it was a
well-done speech, but the logic doesn't
track.” The truth, says the semiconduc-
' tor pioneer, is that dumping actions
| “show the present laws do work if

they’re enforced.” The industry will con-

tinue to seek their protection, despite
[ what appears to be a Japanese smoke-

ly. “U.S. company guys don’t under- Lscreen, vows Procassini. -Larry Waller

SEMICUSTOM ICs

—

HIKING THE ACTIVE AREAS
IN DENSE SEMICUSTOM ICs

l

|

ROCHESTER, N. Y.
The number of gates that can be put

on a gate-array or standard-cell chip
has been increasing rapidly to between
40,000 and 50,000, about two to four
times the density of top-of-the-line ar-
rays only a year ago. Unfortunately.
however, as gate densities have risen,
engineers’ ability to use a high percent-
age of the gates on a chip in practical
designs has fallen away precipitously.
| Gate utilization can be as high as t0%
I to 80% for small arrays. But in very
| large-scale integration, gate utilization
plummets to as little as 20% to 30%.
Continuing investigation into ways to
combat this problem was a major em-
phasis of this year’s Custom Integrated
Circuits Conference held in Rochester
last week.

As ICs grow larger, more and more
real estate must be devoted to intercon-

[ used for active gates. This problem is

not limited to semicustom chips; intercon-
i nection also takes up a huge percentage
| of the area of full-custom VLSI devices.
| But the problem is exaggerated for

gate arrays and standard-cell chips. The
| highly complex designs that the largest

demand the use of ever- —
larger macrocells, or
predefined circuit blocks.
As the large cells are in-
terspersed with smaller
ones, longer interconnec-

to route signals around them.
Furthermore, the circuit complexity
demands the use of automatic layout
and routing tools: it takes far too long
to design such chips by hand. As good
as modern placement-and-routing tools
are, they must by nature use conserva-
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of these semicustom chips are used for

The solution is
schemes that cut
the wiring area

tion paths are required o C—————— predetermined

»
|

nection wiring at the expense of area | tive design rules—they cannot afford to | regularly sized blocks, which often oc-
| , | . -

take the kinds of shortcuts a clever de-
signer can Improvise.

At the conference, proposed ways to

boost gate utilization ranged from more
efficient automatic placement-and-rout-
ing schemes to alternative methods of
layout and logic implementation.
THE HIGHER THE BETTER. In the first
category is a channelless gate-array
technique from Hughes Aircraft Co.’s
Semiconductor Division in Newport
Beach, Calif., that can boost gate utiliza-
tion to about 50%. Oddly enough, the
technique actually improves gate utiliza-
tion as densities go up.

Implemented in a family of 2-pm dou-
ble-level-metal CMOS gate arrays rang-
ing in density from 1,000 to 41,000
gates, the channelless architecture from
the General Motors Corp. subsidiary is a
“sea-of-gates” structure [Electronics,
July 22, 1985, p.40]. It consists of an
array of identical eight-transistor basic
cells containing the equivalent of a pair
of two-input gates replicated in the hori-
zontal and vertical directions.

Basic cells are combined to form ac-
tive-cell rows with alternating channel
areas, each with room for one to seven
interconnection tracks. The symmetrical
design of the cell minimizes the number
of wasted tracks because active-cell
rows can be selected using half the ba-
sic cell height.

Connections to macrocells formed
from the basic cells are made by using
either the first layer of metal running
horizontally in the channel area or via
the second layer running vertically over
the cells. Using standard gate-array lay-
out systems, gate utilization with this
technique ranges from 35% to 43% on
19,000-gate arrays to as high as 50% on
a 41,000-gate array.

Addressing the same problem in stan-
dard-cell designs, engineers at Daisy
Systems Corp., Mountain View, Calif,,
have found a way to decrease the area
occupied by channels by as much as 20%
through the use of a gridless channel-
routing and compaction scheme. Appli-
cable to any cell-based IC design using
blocks of arbitrary size and shape, this
technique uses a number of proprietary
algorithms to derive channels for an ar-
— bitrary floor plan.

The key is the use of
a routing scheme in
which the interconnec-
tions are compacted
with reference not to a
grid,
but to lines on each wiring layer simi-
lar to contour lines on a map. Rout-
ing-area reductions range from 10% to
20%. Further, a customized floor plan
rather than one limited to straight
parallel channels reduces wasted
space when an IC is designed with ir-
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curs in current approaches.

Other researchers at the conference
described  multiple-level  logic-gate
schemes that reduce the need for addi-
tional interconnections as densities in-
crease. Although the methods use more
complex multiple-level gate-cell strue-
tures, they achieve high- ———————
er speeds and densities
and reduce wiring area.

One such  scheme
comes from the Depart-
ment of Electrical Engi-
neering and Computer
Science at the University of California
at Berkelev. It uses four basic two-level
logic gates: series-wired AND-AND, par-
allel OR-OR, AND-OR, and OR-AND
pairs, configured into a multilevel ma-
trix on a MOS chip.

Because many of the gates can be con-
nected to the associated second level of

DATA PROCESSING

1

Stacked logic
also can reduce
the wiring area

loglc in the same basic cell interconnec-

tion to gates outside the cell is reduced
as much as 50%. That can also boost
speed, almost doubling it in many cases.

A multilevel differential logic scheme
has also been developed for bipolar logie
bv designers from Ferranti Electronics

— Ltd., Hollinwood. En-
gland |Electronics, Nov.
11, 1985, p.21]. Unlike
conventional single-end-
ed current-mode logie
gates, this differential-
logic gate makes use of
long-tailed pairs of transistors stacked
on top of each other.

Ferranti can stack up to four levels of
logic using a 5-V power supply. The re-
sults, designers say, are four- to eight-
fold improvements in speed and half the
power dissipation of conventional bipo-
lar logic. ~Bernard Convad Cole

SCANNER HANDLES TEXT,

IMAGES SIMULTANEOUSLY

COmputers have mace it possible to
generate documents electronically in
greater variety and volume than ever
before. But going the other way—from
paper to computer-readable form—has
always been difficult. Documents must
be typed laboriously or scanned by ma-
chines that are both expensive and very
limited in their capabilities.

Among the first of a new generation |

of intelligent machines that simplify the
seanning process is the Compound Doc-
ument Processor unveiled last week by
Palantir Corp., Santa Clara. The system
is called “‘compound” because it scans
text as optical character recognition sys-
tems do and digitizes images on the
same page using techniques similar to
those of facsimile machines.

There are other scanners, such as the
JetReader from Datacopy Corp., Moun-
tain View, Calif., that enter both text
and images into a system. But a user
must tell the system whether to deal
with a given page as text only or as an
image; JetReader cannot apply both OCR
and image-scanning methods o the same
page at the same time, in contrast to
Palantir’s CDP. The CDP distinguishes
between text and images automatically.

Furthermore, Palantiv's system recog-
nizes alphanumeries printed in virtually
any type font, without being taught the
specifics of individual fonts. Tt digitizes
images such as photos and drawings at
300 dots/in,, which corresponds to the
resolution of most popular laser print-
ers. And the $39,500 syvstem preserves
the layout of a page, so that the images

and text on a stored and retrieved p: pa;e
retain their original relationships.

Palantir sees applications for the CDP
in technical publishing, forms processing,
data-conversion services, and a variety of
document-archiving systems. It already
is a part of the Army’s giant 600S con-
tract for putting thousands of technical
manuals into electronic storage, where
they can be easily updated.

The CDP will be sold as a peripheral

to a host compulter, such as an IBM | 100 characters/s.

e ———— -
THE CD-ROM THAT MAPPED TOKYO

Corp. Personal Computel or a Dlg‘lt(ll}
Equipment Corp. VAX, or to an optical-
disk system, says produet manager
Leonard Feldman. It supports applica-
tions for AT&T Bell Laboratories’” Unix
and IBM PC-DOS operating systems,
and can be tied with hosts through RS-
232-C, Multibus, and Ethernet links.
BRAINS OF THE OPERATION. The intelli-
gence of the CDP comes from a half
dozen proprietary algorithms that run
on four Motorola Inc. 63000 chips, a
6R008, and two gate arrays that perform
character recognition and separation.
The algorithms recognize alphanumerics
by abstraction rather than by matching
matrices or by feature extraction. In
this way, a single character reference
represents many type fonts. The system
is also sensitive to context, so it can
distinguish between similar characters,
such as “1” and “1”.

The CDP can be tailored for use with
standard forms through a feature that
allows the user to divide a document
into as many as 256 zones of varving
sizes. The zones can be defined as con-
taining text, image. or a nixture.

Images are scanned at 1 bit/pixel but
are stored according to one- and two-
dimensional compression techniques fit-
ting the International Telegraph & Tele-
phone Consultative Committee standard
to permit a thirtyfold saving over the
original. A standard page of images,
which if not compressed would requirve 1
megabvte of storage, can thus be
packed into 35-K bytes. Decompressing
on the {lv, the system can restore a full-
page image in about 45 s, the company
says. The scanning rate for text is up to
~Clifford Barney

A new use for compact-disk read-only
memories should add fuel to a market
that’s rapidly heating up |Electronics,
March 10, 1986, p. 11]. Hitachi Ltd. and
Zenrin Co., Japan’s top publisher of
detailed residential maps, have jointly
developed an electronic map system
that uses a personal computer and
maps stored on a CD-ROM. They’ll
show the system at the 62nd Business
Show May 21-24 in Tokyo.

Zenrin makes the electronic maps and
stores them on CD-ROMs; Hitachi manu-
factures the P-MAP (for Personal Mup-
ping) system using its Bl6-series 16-bit
personal computer, a CD-ROM drive, a
digitizer, and an optional printer and
plotter. Hitachi and Zenrin first devel-
oped a detailed residential mapping sys-
tem two years ago, using computer-aid-
ed design techniques. Putting the maps
on CD-ROMs will make them cheaper.

The CD-ROM has a 552-megabyte ca-
pacity and can store 400 to 500 residen-
tial maps, each covering a 750-by-500-

meter area, using a scale of 1/1,500.
This means Tokyo's 23 ward maps can
be stored on five to six CD-ROMs. The
maps include geographical features
such as roads, rivers, buildings, and
train lines, and information such as road
names and building addresses.

The system’s CAD function enables
users to store additional data on a 20-
megabyte 5%-in, hard disk or two 5Y%-
in. floppy disks that store 1.2 megabytes
each. Data stored on either CD-ROMs or
magnetic disks can be displayed in eight
colors on a 14-in. screen. Users can se-
lect and display information according
to their needs; for example, they can
find out which apartment buildings are
within some specified distance of a par-
ticular train station.

The map system is expected to be used
by banks, insurance and real-estate com-
panies, public utilities, delivery services,
urban planners, and market analysts.
Shipment begins in July; other city maps
could follow. -Mari Matsushita
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DESPITE DOUBTS, INDUSTRY
BACKS SENATE TAX BILL

WASHINGTON
The U.S. electronics industry views
the tax reform bill approved recently
by the Senate Finance Committee as a
significant improvement over previous
tax reform proposals, primarily because
it provides for lower rates for corpora-
tions and retains the industry’s coveted
tax credit for research and development.
But industry trade groups believe the
package still requires some fine-tuning
in areas such as capital formation and
accelerated depreciation schedules.

The industry is generally seeking a
tax package that will improve its inter-
national competitiveness. The American
Electronics Association, for example,
has in the past argued that the current
tax code harms the global standing of
U. S. exporters of electronic products by
“subjecting them to higher effective tax
burdens than most sectors of the econo-
my and a higher cost of capital than our
major international competitors.”

The AEA board was still debating its

position on the Senate tax proposal late
last week, but Ken Hagerty, vice presi-
dent for government operations, labeled
the bill a “real mixed bag.” The AEA
opposes the House tax reform package
approved last fall because, it says, that
version reduces incentives for innova-
tion, capital formation and investment,
and exports. For one thing, that version
would reduce the R&D tax credit from
25% to 20% and extend it for only three
more years.
RESEARCH SUPPORT. By contrast, the
AEA and other industry groups praise
the provisions for R&D tax credits con-
tained in the Senate bill. These include a
four-year extension of the 25% credit
through 1989 and enhanced provisions
for corporate-funded university basic re-
search. The Reagan Administration has
proposed a three-year extension of the
25% credit, and the industry itself fa-
vors making the credit permanent [Elec-
tronics, June 3, 1985, p. 13].

The Senate package, however, does
not include a tax credit for startup com-
panies, an important industry concern.

“This is a super start,” says Mark V.
Rosenker, a staff vice president of the
Electronic Industries Association in
Washington. “But it will still need some
fine-tuning.” The EIA is concerned that
a shift of the tax burden toward corpo-
rations, along with the Senate propos-
al’s negative effect on depreciation rates
and schedules, will hinder their ability to
attract capital for investment. “The
short lives of high-tech products de-

EIA’s McCLOSKEY: The electronics industry
needs provisions for fast depreciation.

mand accelerated depreciation,” argues
EIA president Peter F. McCloskey.
Nevertheless, Rosenker voices ap-
proval on balance for the Senate pan-
el’s plan, concluding that “the positive

aspects may outweigh the negative
aspects.”

Ted Heydinger, vice president of the
Washington-based Computer and Busi-
ness Equipment Manufacturers Associa-
tion, cites the reduction of business tax
rates and retention of the R&D tax cred-
its as “stimuli to the high-technology
community. American high-tech compa-
nies need these tax provisions, especial-
ly the R&D credit, to remain competitive
in the international marketplace.”

But as well as sharing the industry’s
opinion about the shortcomings of the
proposed tax legislation, Heydinger re-
mains concerned about Internal Reve-
nue Service regulations that prevent the
allocation of R&D expenses to income
from foreign sources. Cbema and EIA
both favor a permanent moratorium on
those regulations.

Electronics industry officials general-
ly appear optimistic about the bill sim-
ply because Sen. Robert Packwood (R,
Ore.), chairman of the Senate Finance
Committee, was able to keep tax reform
on track at a time when many observers
said it would die in an election year.
Heydinger emphasizes that whatever
shape Cbema’s final floor strategy
takes, it will resist anything that harms
the total tax package. “This bill just
means too much to us in terms of fair-
ness,” he says. -George Leopold

MICROPROCESSORS

CAN ZILOG-AT&T TEAM
SCORE IN THE 32-BIT RACE?

BOSTON
Until last week, semiconducfor-indus-
try handicappers figured that Intel,
Motorola, and National Semiconductor
would distance themselves from the
pack in the race for shares of the 32-bit-
microprocesser market. Now the handi-
cappers will have to go back to their
charts: two companies projected to lead
the remaining pack—Zilog Inc. and
AT&T Technology Sys-
tems—have decided to
run as a combined entry
for at least one chip set.
The pairing-up was
announced last week at
the Institute of Electri
cal and Electronics Engi-
neers’ Electro/86 Show

in Boston. Zilog, the
Campbell, Calif., chip-
making subsidiary of

Exxon Corp., will sec-
ond-source the WE32100
microprocessor  family
developed by the Berke- B

weight. For an initial period of five
years, the pact gives Zilog the right to
market the chips under its own trade
name; Zilog also has the right to devel-
op and market new 32-bit peripherals
based on AT&T technology as AT&T
adds them to its catalog.

Janet Oncel, an industry analyst at
Dataquest Inc.,, San Jose, Calif., sees the
deal as good for both parties. Zilog, she
says, missed the market
window for its own
780,000 32-bit chip by
such a wide margin that
it had to design AT&T’s
WE32100 chip into its
work station. “They shot
| themselves in the foot
with that move,” Oncel
says. And AT&T, intent
on becoming a major
player in the 32-bit mar-
ket, needed a second
source for the chip.

“AT&T will eventually
be a winner in the 32-bit

ley Heights, N.J., tele- SACK: 7 has 32-bit micro- marketplace, but not until

communications heavy- processors for three key markets. the 1990s,

”

Oncel says.
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Her reasoning: office automation, where
AT&T Bell Laboratories’ Unix operating
system is increasingly popular, will drive
the 32-bit microcomputer market. And
though Intel Corp., which supports both
Unix and Microsoft Corp.’s MS-DOS on
its 80386, is a clear favorite now [Elec-
tronics, May 5, 1986, p.40], AT&T has
plenty of time to build a market.

The second-source deal is “another

market. For MS-DOS, we have [NEC
Corp.’s] V series. For military systems,
we have the 780,000,” he says. After a
year of teething troubles, Zilog began
shipping 780,000 samples in January
and expects to have it in production in
the last quarter. For MS-DOS applica-
tions, Sack is high on NEC's V60 and
V70 chips [Electronics, May 12, 1986,
p. 41]. The large cache memory of the V-

major step in Zilog’s
growing relationship
with AT&T,” says Edgar
Sack, Zilog's president
and chief executive offi-
cer. “In 1979, we took
out a license for Unix.
Then last year, our Systems Division se-
lected the WE32100 as the engine for its
32-bit supermicrocomputer. We believe
the WE32100 will be a leader in the
emerging 32-bit market.”

Sack, though, is not betting all of Zi-
log’s 32-bit chips on the WE32100. “We
are a microprocessor company and want
a presence in all three major markets:
The AT&T family gets us into the Unix

The deal furthers
Zilog’s ties
with AT&T

70 could make it a win-
ner, he believes.

AT&T, predictably, is
concentrating on Unix
with the WE32100 and a
planned “third-genera-
tion” 1-pum, 20-MHz fam-
ily, the WE32200. AT&T won't discuss
sales, but Bill Dugan, a vice president
at the Components and Electronic Sys-
tems Division, says the company’s fabri-
cation plants in Allentown, Pa., and Or-
lando, Fla., have the capacity to handle
6,000 wafer starts a week. Dugan says
AT&T expects to add another second
source for the family in the U.S. and
one overseas. -Arthur L. Erikson

' SUPERCOMPUTERS

WEST GERMANS SHOOT
'FOR WORLD SPEED RECORD

KARLSRUHE, WEST GERMANY
By early next year, a small, 14-month-
old company in this southwest Ger-
man town plans to bid for top honors in
price/performance ratio among interna-
tional supercomputer makers. That’s
when Integrated Parallel Systems plans
to unveil its TX2 family, based on an
extended binary-tree structure that al-
lows processing of many functions in
parallel. The top-of-the-line model will
boast an average processing speed of 4
billion instructions per second and a
price between $3 million and $4 million.

Wolfgang Wost, president of iP-Sys-
tems, an engineering spin-off of the
prestigious Technical University of
Karlsruhe, says the 4-bips average envi-
sioned for the family’s top parallel ma-
chine will compare with the peak speed
of about 1 bips for the fastest super-
computers developed thus far [Electron-
ics, May 5, 1986, p. 16]. Going up against
such well-established giants as Control
Data, Cray, and Floating Point Systems
in the U.S., as well as Fujitsu in Japan,
the company says the top TX2 model
will sell for roughly one third the price
of the competition’s fastest machine,
Peak speed of the TX2, iP-Systems says,
will be as high as 7.2 bips.

Though the company doesn’t even
have a prototype yet, it says use of com-
mercially available processors will make
| it possible to go to market early next

20

year. The top TX2 model will have 4,096
modules, each of which will have its own
16-bit, 10-MHz microprocessor as well as
a 256-K dynamic random-access memory.
IP-Systems says the limits of the sys-
tem extend way beyond the 4,096 mod-
ules, however, and tens of thousands of
processor/memory modules could be
tied together. The TX2 will support

floating-point operations. In addition,

the supercomputer will use 1-Mb
DRAMs when they become available.

Wost, 35, came up with the idea for

this supercomputer in the early 1980s
while he was working as a researcher at
Karlsruhe University. In March of last
year, with the help of venture capital
and government money, Wost founded
iP-Systems to implement his idea.
NO BOTTLENECKS. “A unified concept
that adapts hardware, software, archi-
tecture, and application to one another”
is the key to the new machine, says
Wost. The extended binary-tree struc-
ture—for proprietary reasons, Wost will
not reveal the nature of the exten-
sions—ensures that bottlenecks in pro-
cessing cannot occur.

Instead of a common bus and common
memory, on which most traditional com-
puters rely, the TX2 has many buses
and one memory for each processor.
Thus  simultaneous  communication
among many processors is possible, and
delays in accessing a common memory
are eliminated.

The TX2 also eliminates delays caused
by a processor waiting for a global
scheduler’s decision. During compilation,
the programmer determines which pro-
cessor is to perform which task.

From an early stage of development,
iP-Systems has been paying as much
attention to software as it has to hard-
ware. “Normal software will not do
for a parallel high-performance sys-
tem,” Wost says.

To tap the machine’s full power, the
user, supported by compilers and heuris-
tic models, will convert existing pro-
grams to parallel format and feed them
to the system, or use the parallel exten-
sions of the high-level computer lan-
guages Pascal, C, Modula-2, or Fortran.
[f the user wants fast compilation of

WORK STATIONS

I l

TO DATA-COMMUNICATIONS

existing programs, a pre-
compiler can be used for
automatic conversion to
parallel format. With Pro-
log, no paralleling is need-
ed since this extended lan-
guage already has a high

HARDWARE degree of parallelism.
The  company also
T - W claims t_he TX2 family will
COMPUTER MEMORY be easily expandable. It
will be possible to link two
3 or more machines to form
iz OPTIONAL a faster, more powerful
SUPERCOMPUTER MASS MEMORY system. For example, sev-
- — eral of the family’s small-
est machines—each carry-
OPTIONAL TX2 OPTIONAL ing 16 processor/memory
SUPERCOMPUTER MASS MEMORY modules and set to sell for

—_——————————————————e—as———
EXPANDABLE. Users will be able to join additional TX2 units,
mass memories, and printers to a TX2 supercomputer.

around $27,000—can be
built up into the equiva-
lent of the top model, in-
creasing processing power
more than 250 times. Con-
versely, a simple software
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instruction can split a large machine
into several smaller units.

The machine will also be programma-
ble to work as a fault-tolerant system.
In normal operation, it will recognize a
fault. For fault-tolerant operation, an in-
struction selects the desired degree of
fault tolerance. No change in hardware
or software is necessary, but system
speed may be somewhat reduced.

The TX2 will operate together with a
number of host computers (diagram).
These can range from a personal com-
puter to a mainframe and will allow the
TX2 to communicate with other com-

face with the host computers is univer-
sal and adapted to the host’s operating
system. Optional mass-storage devices
and printers will operate through the
host or the TX2.

As an entry-level system, the smaller
TX2 version will enable users to move
into the supercomputer class at low
cost. Because the TX2 is not a family of
specialized computers but of general-
purpose machines, there are plenty of
applications for which it can be used
besides mere number crunching.

First applications, Wost says, will

'7puters or with work stations. The inter- |

probably be at research establishments,
performing such tasks as complex simu-
lations involving hundreds of partial dif-
ferential equations—those needed, for
example, in determining what can go
wrong with nuclear power plants and in
predicting the weather. Other potentials
exist in aircraft design, engine construc-
tion, and expert systems.

Besides allowing hookup of tens of
thousands of processors without modifi-
cation to the basic design, the TX2 se-
ries promises to accommodate the ultra-
dense, high-speed devices of future cir-
cuit technologies. ~John Gosch

MILITARY

WASHINGTON
Uncooled infrared-sensor technology
is about to move from the laborato-
ry to the firing range. Two Pentagon
contractors—Texas Instruments Inc.
and Honeywell Inc.—have been working
on a rifle scope that will use uncooled
IR technology to reduce bulk and
weight, and prototypes are expected to
be delivered to the Army by August.
The scope is being developed as a part
of the Short-Range Thermal Sight Pro-
gram at the Army’s Night Vision Elec-
tro Optical Center at Fort Belvoir, Va.
The main advantage of the new tech-
nology is reduced size. Conventional IR
sensors must be cryogenically cooled for
high performance, and the cooling sys-
tems add significantly to size and mass.
Researchers acknowledge that today’s
uncooled IR sensors lack the resolution
and sensitivity to temperature differ-
ences of current cooled IR imaging tech-
nology. But such sensors, made with
lithium tantalate and other proprietary
materials, can still complement cooled
IR sensors as uncooled performance in-
creases over the next several years, say
project engineers.
SMALL BUT HUNGRY. With cooling elimi-
nated, researchers have reduced the
scope’s size to fit in the 14-by-3%-by-
3%-in. package specified by the Army.
(Allowing for larger optics, however,
would offset some of the uncooled sen-
sors’ lower resolution, researchers say.)
Weight is also down, and power con-
sumption ranges from 4 to 6 W—much
higher than for image-intensifying sen-
sors, which work in the milliwatt range,
but much less than for conventional
cooled sensors, which operate at 77 K.
TI and Honeywell will each deliver
three scopes meeting the same weight,
size, and performance specifications, but
the six designs will all differ slightly
from each other. Magnavox Government
& Industrial Electronics Co. will also de-
liver three scopes that use conventional

UNCOOLED IR SENSORS SHRINK SCOPES

thermoelectrically cooled lead selemdeTsors that would allow ﬁreﬁghters to see |

technology; their weight and power con-
sumption are expected to be comparable
to the uncooled designs.

Depending on engineering develop-
ment and Pentagon budget constraints,
fullscale production of scopes for the
M-16A2 rifle could begin in the early
1990s. Meanwhile, other uses are being
investigated. Short-r